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Background: Right ventricular (RV) function is critical to patients with pulmonary arterial hypertension (PAH) and assessment of 3-dimensional 
(3D) RV mechanics is important because of its complex geometry. 
objective: To assess novel regional RV mechanics using 3D speckle tracking area strain in PAH compared to normal subjects and invasive 
hemodynamics.
methods: We studied 54 subjects: 34 PAH patients and 20 normals with 3D imaging (Toshiba Corp.) for RV ejection fraction (EF) and 3D speckle 
tracking regional strain in the RV free wall and septum. In addition, 26 PAH patients had invasive mean pulmonary artery pressure (mPAP) and 
pulmonary vascular resistance (PVR) measured.
results: Overall, 3D RV strain was significantly reduced with PAH in both the free wall (-48 vs -17%, p<0.01) and the septum (-45 vs -25%, 
p<0.01), compared with normals. Regional RV strain patterns in PAH patients were reversed with smaller free wall strain than septum strain (-17% 
vs -25%, p<0.01); whereas normal RV free wall strain was greater than septal strain (-48 vs -45%, p<0.05). Both RV free wall and septal strain highly 
correlated with 3D RVEF (r=-0.97, -0.85, p<0.001). Interestingly, RV free wall strain in PAH patients correlated with mPAP (r=-0.70, p<0.001) and 
PVR (r=-0.66, p<0.001).
conclusions: 3D strain imaging demonstrated reversed patterns of free wall and septal RV regional strain in PAH patients compared to normals 
which correlated with 3D RV EF and invasive PA pressures and has potential for clinical applications.
 
